
The 16th INTERNATIONAL SCIENTIFIC CONFERENCE 
INFORMATION TECHNOLOGIES AND MANAGEMENT 2018 
April 26-27, 2018, ISMA University, Riga, Latvia Orazalieva S, Golubeva T, Yussupova G, Yakubova M 

115 
CM46 Computer modelling and information technologies 

Research and modeling of ZigBee wireless sensor networks 
characteristics, based on OPNET Modeler 14.5 application 

software package 
Sandugash Orazalieva1*, Tatyana Golubeva1, 
Gulbahar Yussupova2, Muborak Yakubova1 

1Almaty University of Power Engineering and Telecommunications Kazakhstan 
2Kazakh National Technical Research University after K.I.Satpaev Kazakhstan 

*Corresponding author’s e-mail: orazalieva-sandugash@mail.ru 

 
Abstract  

Analysis of routing organization methods, ZigBee technology, simulation based on use of OPNET Modeler 14.5 application software package. 

Keywords: wireless networks, ZigBee, modeling, application programs. 
 

1 Introduction 

In variety of industries there is a need to create wireless 
networks with different number of sensors and actuators, 
where low data rates are required, but stability (self-
recovery), reliability, ease of deployment and operation are 
at the forefront. 

The work goal is to analyze various methods of routing 
organization and the use of simulation to determine the 
characteristics of ZigBee networks with 802.15.4 standard. 

2 Overview 

ZigBee technology is beginning to be widely used in 
practice to create wireless sensor networks, building 
automation systems, automatic meter reading devices, 
security systems, control systems in the industry etc [1, 2]. 

3 Decision 

In this paper we are taking a look at basic technologies for 
routing ZigBee networks with 802.15.4 standard. Also 
comparative analysis of various routing technologies has 
been performed. 

Figure 1 shows the simulation method on Opnet 
Modeler 14.5 for determining network characteristics: the 
speed, the memory that is required for the load transfer, the 
delay value and the average and current values of the load 
upon data transfer over the network. 

Simulation results on the graphs, which include traffic, 
delay and load, shows that the network as a whole works 
steadily in the process of continuing the model time. 

 
FIGURE 1 Simulation of ZigBee network with two routers 

 
FIGURE 2 The simulation results with two routers in the network 

4 Conclusion 

Simulation performed in the ZigBee network based on Opnet 
Modeler 14.5 shows that when the network expands, the load 
values and the occupied memory change, but the delays 
remain constant in magnitude during the model time changing. 

After some time, the network works steadily and its 
parameters remain almost unmodified. 
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